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randomized phase mask) t'£»Stl6CTM3tLT, 

m.sti\tT Fux-Bsm&Mft%Lm%f*m^-ztmztitz ; euxj*. f. m. s m 

its and L. E. Gallagher, Design conside 
rations for a semipermanent optical 
memory, Bell Syst. Tech. J. , 46,1267 (19 
67), C. B. Burckhardt and E. T. Doherty, A 
ppl. Opt., 8, 2479 (1969), L. d'Auria, J. P. 
Huignard, C. Slezak, and E. Spitz, Experi 
mental holographic read-write memory 
using 3-D storage, Appl. Opt. , 13 (4), 8 

08 (1974), and F. H. Mok, Angle-multiple 
xed storage of 5000 holograms in lit 
hium niobate, Opt. Lett., 18 (11), 915 (19 

9 3) &&m<OZb) it. *-i?K&m$tl, fe?-Mmftgt (grating 
slant angles) <t?$£B£«Jj)c U #Mtf- A £#9 '> 7 

a mm i ng, Reed-So 1 omo n K&if Z> 7*- 9 JSJ:O f ?^>* 
JV3-K«fffli^o^3-K^^r-A (encoging scheme) 
14, (diffraction efficiency) fcj3»t*/Fi& 

o r , x ->* * ;v t- ? tm<o^m <d tz tb k * n y 9 a ieii##£ gg th-r « 
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) o -<75M^<t «9, B r a g g /D7^ -;v »JK4:*<*ftT*oT 

ftJt^ KflH^ex-^Clt^-eiS) K.fctt&£Jt4ite (angular 
deviations) 5&<fe£* 0 fllx-tf, #»ffl¥B3SU£&* n ^7 A (dti 
fi, JfSsWfo 10 0// m"C> Ltji^ii (non-slant geom 
e t r y) tict, fB«3*l*) »i, *b 0 . 4 7° 0?5 3*>¥#-^ ^ripl^^ 
tSB r a g g t-^ Wl>^^^t« & L, fltWf (ff? 

) :&fafclJZ*&*£»t*<*>*<*>»£\ jUMW**n^9A«>B r a g g 
»t*5/7 Mij6i^4:v» 0 L^U IS<!*-«fK3i*n^9Atcov»T»i^ Bra 

o h^&SJi, «»ft*J:0 f JlBli*K<fe#LTv>4 o du Pontic 

•7* >sH';^- JVA (HRF— 1 50 — 38) fi, *fU&<a«*SMlJ& ( <f> it 
18°-eU) *4o'*D/5Ai:»U, #J2 . 5°OBragg^->7h* 
^"T (U. -S. Rhee, H. J. Caul field, C. S. Vikra 
m, and J. Shamir, Dynamics of ho 1 og 1 am 
recording in du Pont photopolymer.Ap 
pi. Opt. , 3 4 (5) , 846 (1995) Sr#flft<0 it) o ^ 
Jg^i-^J?? 10 0 //ra<?)*o^7A|:o^Ts Brag gk'-^¥M? 
"C^iplti, ®^SE^^fS]^ < b<^V - Klf-Aft 1 2 . 5° KttLX, #J 0 . 
7° -C*& 0 S? 2 0 0 // m©*n^5Ai:o^t, #53*<7>iS $ "C^ipifi. 0 
* 1 0 0 // mO*n^7Ai:^JtLT, ¥#<*Hifi-e2fe* 0 «t *> £<^1& 

tfTC C;-KT^h) ti, fc^<b<> «*>&£JK<9X»K fcJtf/Sfcfi^* 
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2>tz£>K&W%nm-t)\ ■fimZtiX®%K\^aSlfeX~$>*) , 

dfy K3fe* f S i - 0 - S i Si:I^? tlt^l. 1)(7)T^ *K £ ft h J t - l± 
[0 0 15] 



[ft 3] 



O 




o 



0) 



R 



R 



■f-^V^-C^&'fb^iftJi, Polyset Corporation, In 



C12) ^2 00 1-523842 
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-<7>-ofi, i, 3 , 5, 7f -rFn^ (2- (3, 4 -jc«K* v->^ n^s 
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R'Si (OS i ( R 4 ) *R S ) > (III) 

RMi, os i (r 4 ) *r 5 ^ $>2>^it-m<nwm2tifct tzmm&vci-i* 
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J v «U t V) frit, US-A-5 169962 ;US-A-52603 
99 ;US-A-5387698 ; £ ^US-A- 5 4 4 2 0 2 6 KUW, $ fi 

*/^-ti. R 3 ^V-f-;v*^ /ctiO S i (R 4 ) 2 R 5 *-c*'9> #R 4 *J±, ^ 

^;^T*2b»9. >eLT^R s (i> 2- (3, 4-x^^->^nA^y^) x. 
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^fjvlJ rt:(iT'J-^*-e^>«9 ; #*R 8 li, MLt, 2 ~ 1 OiiOR^JET- 
M7v-lt US-A- 5 5 2 3 3 7 4 (£*Ui, 6 £ £ fc It o v ^ A 

r 7 ^t;v^^*-c^s ^<7)> -eLT^ti^o^ *>#k&?£ L^^ey ~?-<o— o 
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fi, R 8 tf s 2- (3, 4 -jc n^^v;w) jl*-/u£-c % pfeitfq^' 

[ 0 0 2 0] 
[ 0 0 2 1 ] 

(^^^■7^^^i/n^-^>) fciO^o* 'J =fv- (^Jx.t^ Dow 7 0 5 t 
I'^SSgtDow Chemical C omp a n y>i^TfiI?iiTv^ h 

[ 0 0 2 2] 

Brons t e a dSltliL e w i s m<V hfrXlb »? #> /i L, <> 5 
o KH^S* f B r o n s t e a d i^4tt5i^ $f £ L < 0 



(15) <8*2 0 0 1 -5 2 3 8 4 2 

iD^^pKa^tti. &*0<7>j® Shift lg# (fffl*.»*, i/T^^Al 

'J Ajt&te, (4 -^^^-^^-^r->7i-;i/) 7i-Jl/3-K-^ 
AA^t7JV*n7>f ; e^- hteXW h V K — Af h (^V 

A (ferrocenium) #»W©#tt+fcJ3v>TAv>tt**^-*.* 

>^ (II) 7x- £*iHU Ciba- 

Geigy Corporation (7 Skyline Drive, Ha 
wthorne New York 10532-218 8, United S 
tates of America) frbM° a %, Irgacure 261 -CUT 
K$*l"Cv»4o ClO^fi^ £*<E>iilSjM* LT, 4 7 6 nmi&l24 8 8 n m 

[ 0 0 2 3] 

3 0 0 nm^JlT) ^M*tfc# LTO*Jg§t*-CJb »K * LT»#*W8ttt*>tefli 
^v-^f-fi. Wfist, "Ttli — -if- J: ij fcftffi t^L 

LT^$tt-C*«9#> £<7)l!<7>#5E<7>$f 4 Lv»JtfK5#J»±, 5, 1 2 - If* (7^ 
-;Wjc^- — t7^-t>T$>5o £ <7)ii>g#.l 7^:/>>f * > V-*f-tf>£> 
CO 5 1 4 n mffcltis <t tf— *f§jai£& (frequency-doubled) Y 



(16) #«2 0 0 1 -5 23 84 2 

[0 0 2 4] 

. ^LT^^bT^ (photobl eachabl e) v>5 5RJ&£;£ 

A+o*/Mso*^afflF (D-f-) ant i*** 

[ 0 0 2 5] 

-0. 2-5li^ltKHfl L<> 4fc, — tffitt^**^ 

y v - *> «t tf^ifcte i*K* -> K^ey -7 -o^rfi*^^, *) > o . 
1 6 -5lt?5^tt4ii 4 Lv^ 0 
[ 0 0 2 6] 

[ 0 0 2 7] 

[0 0 2 8] 

(*^^1J 1 ) 

, 5, 1 2-e7>- (7^-;^^^-^) (£ 
*Ui> *(8*B»+JJUfc-e TBPENJ fcflfffti, iOttffJi, ftfeOHraURtftK 

Jl/7xi^D^tv) (iiHijBW***, 1. 5 3 6 5t^^ Dow 71 
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0 silicone fluid ^i/^iSn^^'CD ow Chemical 
Company, Midland, Michigan, Uni ted Stat 
es of Am eric a^f>A^"C*4) 3W>* n 7? ^tZM 

#3gRii^^;Hfe-c**) . ^«to t Eat^tt J E>'v--e** i, 3, 5, 7- 
f (2- (3, 4-xjH*V5/^nA*»/ji/) -x.^jl/) -1. 3, 5, 

^R 5 # s 2- (3, 4 -.xjtf^W* n^4r->;l^) ~x.^ JV^O 

[ 0 0 2 9] 

fr&fi:<7) 3 - F — ? AJ&fciDx.* £ £ <t o TiSJLs ft$-<7)fe^&#c7) 3 - F 
-V Ai&oy&mm* 4 . 8&M%KLtz 0 3-F-^AtIfi, Jt^tSiiti 

?>*L**-ci<^iS^»*a#Lfco s^^fi^ft^DOw 7 i o/M 

^LTS#Lfc<7)^^I-*ll^*#^o *ttfc*&3 0 0 ^ L<7>mt* 

LT0. 0 4 8it%mt^f«^i^Mt/:o *»8*U 
7 ;W =f > # * ^A-yf^it -ej&'f b >fl-^*i*LT, * n ^ A f fi 

[ 0 0 3 0] 

[Si] 



(18) #^200 1 -523842 









150 


225 


306 


460 


o" & flt'Pf v/ < 






340 


266 




150 


75 








100 


100 


162 


162 




20 


20 


40 


40 




0.2 


0.2 


0.4 


0.4 




63:37 


83:17 | 


63:37 


77:23 



*U LT^Pff* 5 1 4 . 5 nm^)7;v^>l'-f-7'ff ^>^lf-A^fflv^ 

»tfc*tfc*LV>J!Mtl"</P (±2%) Lfco d^f>0^#ti, m&ytKM-t 

^>i)Stt^^^(?)T\ fcf- At^SS^'J "5f V-*f-7°U ( A = 

6 3 2. 8 nm) (I^B r a g g^f TAIt) *«fflLT, ^fLT^SW 
<a#n^9AfSteo|&&«:|fctti Ltio ^«PM@*f»JK0 7*- * fi % Newpor 
t Corporatio ni?<7? 818-SL7*F^*- KJ3 <£ 2 fi?- 
^^^B^^M -^Model 283 5 - C<^> 2 oc7)* r^£fl!i/>T* n 

[ 0 0 3 1 ] 

W'gm&*y-?~*^-t&!&m*, t*D/7AlI«i9 3 m J /cm 
&$SE3£S£ LTSe&3*i*>) »i, 7 7 : 2 3BJ:O t 6 3 : 3 7 <Dt )Uik<7>MfcK 
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ov>TJi, Ztl'etifo 1 8 . 9 ££0*20. 5mJ/cm J t**o/: 0 iS^laI#T 
[0 0 3 2] 

5mJ/cmHL<fi4 7 m J / c m 2 <D^-f flfr(D* u 7 9 (8 
3 : 1 7) -C®&#k3U 75mJ/cra 2 (63 13 7 "Cfi, %RL 

fc8#?>^£teffl Lfc<> 83 : 1713^:^6 3 : 3 7 <D* ;kfct<75g£#Kov>T 
(7)^jL^;v^-fj:, Zil-?iim2 1 *3 .i: iCF 3 3 m J / c m 2 "C^o £ 0 ^ 

[0 0 3 3] 

(**«2) 

Lfca«e>, Lfc^-Bfg'ft^y v-ti, ±ie^: i i i ^rawffii*^^ 

££-CR 3 ii> OS i (CHO 2-2- (3, 4 n^*->;W 
) if-^-e&ij ; R 4 *K LT#lR 5 12^ 2- (3. 4 

«€■ *l n * ^ Iffcl** y v - k #1- & - f y v - <d * £ J^JIT^ U 2 

[0 0 3 4] 
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zfih^mfcvm&vmvym^*, ±sbo*»«ii tmtum-w 3. 3m j 

6. 77123, 6 4 : 3 6, 50 : 50£3<fcO f 33 : 6 6 <DH!k1o^K^X > 
-ettW3 4. 2, 30. 1> 32. 2, 17. 2 *3 J: 2 6 . IraJ/cm' 

[ 0 0 3 5] 

*l?&KJi. 6 4 : 3 6 0^#(7)|Jg#^^^^r-{i, HeNe/o-/e-A(0 
#fc#HfE^$*t*:*n^9 A-cjgj&^ti (|i]9 0%) , ^<7)*n^9^{i^®^ 
&)kte£U'ig!i$ t M*yi1)\\2^tz'gmm*y{ji-& 5 o : 5 o <7>*;vJt^fe<7)t*# 

[0 0 3 6] 
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"C<£> , y t LT 1 , 3, 1, 3, 5, 5-^> 

?7i^JV>'JyD^f > (ffl|f$l. 5 7 9, iSS^DOW 7 0 5 sil 
icone f 1 u i d t LTD ow Chemical Company, M 
i d 1 and, Michigan, United States of Ame 
r i caa>kAWfl&) "b**Lfco f^Mlia- K-*A*4 . 6fi*%. 
JtifeMo. 0 9li%mt, ^-f yy-Ktt-?2>*s v-M^Jfc (£116 

±flE*ifcfll 1 1 m M-eitL^o 

[ 0 0 3 8] 

^c7)^#^^|-|i, ^tL^tlit^LT 3 i7t{i2^mS^«fflLT2 8mJ/ 
c m 2 i L < li 1 8 . 7mJ/c m 2 m>T ti^(7)*n ^9 J* ^MMM* -?^MW 
1 t [W|C^ftT-®^«kSt7i:o #&1. 5m J /cm 2 L^fc 

T& o/: 0 

[ 0 0 3 9] 

(*ife^J4) 

[ 0 0 4 0] 
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10 0 4 1] 

me] 




<a 

>y-<0*y* > hoJfcJi. 6 8. 0 : 3 2. 0"?*>ofco ffifflLfca- 

x-*) #5-KRhone PoulencHSi Ico lease U 
V Cat a Poudre (ffiift) 2 0 0 t LT#t, fi s mi* * V > : 

^ A ^7. 0**%*J:O f Jiie#Jo. 0 3 6ll%^MLfc o 
[ 0 0 4 2] 



(23) w #8200 1-5 23842 

(slant fringe plane-wave) BM* o 
/7A^, MSl^ s — I<?)Nd : YAG^V-f - (5 3 2 nm) "C, mmLtz 

f-^'ff-fV/lf-A (tr-AMftJK3 4° 10° T% z<Dl&i*.e)&.ftKW.m 

-r&tzfrKm&^tZo ^<£>fS£r£> Newport Corporation^ 
<7)Mod el 4 9 5<7)W)t>fc®fcX-T-~s±K'%l.i0ttiftz o XT-Wm&tiL 
E> -?-LT^-tL^ J: 19 x -f v^tr-A^K-r*i*#®OftJ^*. Newpo 
rt Corporationl€Model PMC 2 0 0 Pt-v'a^a'/' 

[ 0 0 4 3] 

ABtmiR&mfe*. MSj^ 5 -m<7)Nd : YAG©V-f- ( 5 3 2 nm) 
(Itj2 0 // W^AItm^) SrttoTff oat* ffififcOHU «J|6r£i&:27'ft@HE* T ~ 

ffi^^J^^rN ewport Corporatio nHOM o d e 1 PMC 2 
00P^-y3>3>Fa-7-HLt, 3>fcTi-*1WflPLfco dOU-K 

ftJK*. *«JWflSli9#>tteilt-St*l-*«o^:$4^)ffi»«Sg5&^»» (de t u 
n e ) L, LT£tf)B#f8(l^*> Newport Corporation^ 

(7)7 * h ^>f*- KJ3 SlV%&* -9 (±!fi#JR0 ^ffflLt, *ti-?ti<OftiBt 

K&ii&mnfrzmfcLtzo zvfimfrffiife^ o. oo r -c* ^ > -ett* 

&ttfcfc5e*:ft*#3i14»*, 0. 0 0 5° UTticfco SiJ^ct) 
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